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earned patent term adjustment. See 37 CFR 1 .704(b). 
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1 . Claims 2-7 are objected to because of the following informalities: the claims 
recite "a method of operating an analog to digital converter (DAC)". Whereas, they 
should recite "a digital to analog converter". Claim 7 has no period and appears to be 
incomplete. Appropriate correction is required. 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 2,3,6 and 7 rejected under 35 U.S.C. 102(e) as being anticipated by 
Tester. 

Tester discloses (fig.3) a method of operating digital to analog converter (DAC) 
comprising: coupling to a matrix (30) of DAC cells a plurality of binary indications (from 
48 and 50) that represent a digital value, the binary indications changing at regular 
intervals; sampling the DAC cells between the regular intervals after the binary 
indications change; and latching (latches 70) the cells between the regular intervals. 

Tester recites (coM, In. 15-40): 

"A clock signal is supplied to the* current sources to control sampling of the 
output of the decoder logic. An extensive clock distribution network is 
employed to distribute the clock to each of the current cells . Relatively high 
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currents are used to enable high speed clocking and switching of sampling 
flip-flops. In particular, high currents are used for DAC architectures in 
which a latch (or flip-flop) is employed within each current source. For 
example, as the size of a DAC architecture increases (for example from an 8-bit 
architecture to a 10-bit architecture or to a 12-bit architecture), the number 
of current sources increases in a power series of 2.sup.x where x is the number 
of bits. Each time all of the latches are clocked concurrently, a relatively 
large current spike is produced. The current spike can cause interference 
between current sources, and necessitates relatively large smoothing capacitors 
to smooth a power supply to the DAC . The large smoothing capacitors represent 
additional cost and size implications. Such a large current demand also means 
that the power consumption is undesirably high. 

Tester also recites (col .5, In. 18-65) "In FIG. 3, the arrangement of the group decoder 
40 may be schematic in nature, and different circuit or logic configurations and 
distributions may be used. 

The group decoders 40 may be generally comprised of combinational logic, which may 
not be clocked. The combination logic may provide that the digital word 44, and any 
changes thereto, may be decoded as quickly as possible. In order to ensure that the 
groups 30 of first current sources 18 may be maintained in synchronism, the row and 
column signals 54 may be sampled by respective flip-flops 70. The flip-flops 70 
may act as an interface to the current sources 18. Either the flip-flops 70 or the 
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current sources 18, or both, may form a plurality or array of dockable sub-circuits. The 
flip-flops may be controlled by respective clock signals 72a-d in each group 30. The 
clock signals 72a-d may also drive the current sources 18 in each group to ensure that 
the current sources 18 generally operate in synchronism. Such clocking of the current 
sources 18 may be desirable to avoid delays or skew caused by variations in signal 
path lengths along the circuit paths for the row and column control signals 54 to each 
current source 18, depending on a physical position of the respective current source 18 
in the array. A feature may be a provision of a clock controller 74 for controlling the 
distribution of the clock signals 72a-d to the groups 30a-d. A function of the clock 
controller 74 may be to determine whether, for each group 30, the row and column 
signals 54 may have changed since the last clock cycle. For example, if the group 30 
was decoded to be either entirely off, or entirely on, in a previous clock cycle, and may 
be decoded to be in the same state for a current clock cycle, the row and column 
signals 54 may be considered to be unchanged. Therefore, the clock controller 74 may 
function to inhibit the clock signal 72 for the determined group 30. Inhibiting the clock 
signal 72 for one or more entire groups 30 may be advantageous in reducing power 
consumption, and avoiding unnecessary clocking of the flip-flops 70. Each time the flip- 
flops 70 are clocked, the flip-flops 70 consume power and there may also be a risk of 
interference and cross-talk with other circuit elements. A reduction in power 
consumption may be extremely beneficial, as DACs tend to be relatively inefficient, 
especially when used at high speeds. Also, a reduction in the current spikes occurring 
on power supply lines on each clock cycle may enable use of a smaller number and 
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size of smoothing capacitors for the power supply. Particularly for portable, or battery 
operated, or miniature electronic devices, smaller filters may be highly desirable. 
The flip-flops 70 arranged in the row direction may be in 
the same scan chain as the flip-flops 70 in the column direction (as indicated 
in FIG. 3), or two different scan chains may be used, one for the column 
direction and one for the row direction. By sequentially clocking values into 
and/or along the chain, current sources 18 may be turned on and off 
individually. Thus the circuit performs an "anding" function. 
Clocking is performed by the "clock" signal shown (fig.3). 
4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Morita, et al 6,509,854 disclose a DA converter wherein an 
analog output voltage is formed in such a way that constant currents formed by a 
plurality of constant-current source transistors are selectively fed to a load resistor by 
controlling switching means to turn ON and OFF in correspondence with input signals; 
each of the constant-current source transistors is operated in an operating range from a 
saturation region to a non-saturation region as the output voltage enlarges in its 
absolute value, and those of the plurality of constant-current source transistors whose 
currents based on the operations in the non-saturation regions are selected by the 
switching means have their sizes enlarged so as to compensate for current decrements 
ascribable to such operations in the non-saturation regions. 

Sauerwald 5,084,701 disclose d/g/fa/-to-analog (D/A) converter using cyclical current 
source switching to average out the errors in individual current sources. The D/A 
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converter includes a current source switching circuit, a bank of constant current sources 
and a control circuit. The current source switching circuit, which is clocked by the control 
circuit, generates an upper and a lower pointer in accordance with a digital input signal. 
The upper pointer, which is advanced for an increasing digital input signal, connects 
current sources to an output bus. The lower pointer, which is advanced for a decreasing 
digital input signal, disconnects current source from the output bus. The upper and 
lower pointers continuously cycle through the bank of current sources to average out 
the errors in the individual current sources. 

5. THIS ACTION IS MADE FINAL, Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian Young whose telephone number is 571-272-1816. 
The examiner can normally be reached on Mon-Fri 7:30-4:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Tokar can be reached on 571-272-1812. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). jf 




f/ah Young 
rimary Examiner 
,rt Unit 281 9 



